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COMPLETE SPECIFICATION 

Method of and Apparatus for Withdrawal, Storage and 
Inventory of Articles in Storage Containers 

We, SA.A1E.T.O. (Sooete D'AFPLiCA-tainer according to two or three co-ordinates 
tions Mecaniqubs d'Electrictte et de depending of the total number of containers 
Tolerjz) a limited liability Company to be stored in a store haying one or several 
organized under French law of 11 bis, Avenue bays of a predeterrnined volume, associating 45 

5 Victor Hugo, Paris 16e, France* do hereby with each index t>f articles a memory device 
declare the invention for which we pray which records, by the intermediary of an 
that a patent may be granted to us, and electrical accounting machine capable of 
the method by which it is to be performed, receiving and transmitting signals, the incom- 
to be particularly described in and by the ing and outgoing items typed on a type- 50 

10 following statement: — writer capable of receiving and transmitting 

This invention relates to an automatic signals, feeding the number of the article 
storing, withdrawing and the inventory of concerned in stock to a group of four 
ar tides stored in containers occupying within luminous decadic tubes clearly indicating to 
a storeroom places determined by reference the operator the available number of the 55 

15 to the goods which they contain. article concerned and initiating the operation, 

In spare-part stores for example, there for the purpose of storing or withdrawing said 
arises the problem, hitherto unsolved, of article, of a handling device which moves, 
ensuring a controlled and inventorised according to the coded co-ordinates assigned 
storage of articles held in storage containers, to the container holding the article concerned, 60 

20 The multiplicity of the articles stored and in a store. 

the handling operations being a source of The installation serving for executing the 
wastage of time, it appeared expedient to above-defined method is essentially charac- 
conceive a method of simplifying the storing uerised therein that it comprises a transmit- 
and retrieval operations, by reducing to the ting-receiving typewriter coupled with a com- 65 

25 greatest possible extent the manual opera- puter likewise capable of receiving and trans- 
tions and thus avoiding the always possible mitring signals which is associated, for each 
errors of classification. article, with a memory device indicating the 

The invention also has for object to pro- entry or withdrawal of the corresponding 
vide an installation for putting into effect indexed article, said memory device transmit- 70 

30 the aforementioned method and making pos- ing its signals to a display system with 
stble the automatic handling, in containers decadic tubes and/or to the solenoids of type- 
or similar receptacles, of articles which, by writer or to the solenoids of the computer 
reason of signals issued by a control board and supplying, when the operation of with- 
handled by a single operator, are withdrawn drawal (positive stock) or of storage (incom- 75 

35 or stored with simultaneous recording of such pletely filled container) are possible, a pulse 
operation. which initiates the displacement of a handling 

The method according to the present inven- device which then removes the desired con- 
tion is essentially characterised therein, that tainer for the withdrawal or storing of one 
it consists of indexing the articles to be stored or several articles and returns said container 80 

40 by categories, assigning to each index a thereafter to its initial position within the 
storage container, coding each indexed con- store. 
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ofAet^dlSg^aZrrS "aTE LdEnl f^p**L P *« ^tes the 

the stock 0 f an & ^ ™| insalE k^L-^L 11 to - brin S " to the storage 

c^mpnses, according to anotb£ Ee of out ^ artides m ^e tyjli 

the invention, a blocking device wk^when A,*! ? CTde ^^^P^ds. 

the container of tfe^n&b!! "fcT32^? A 5 stated, the installation com- 
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the container of the article to be withdrawn 
<W> blocks the handling dm™ 
supplies a visual signal 8 d 

miS ing 1° a fultl,er fetuie of the 
£If? U0 2i. fch memory block assigned to a 
groat article comprises a system diodes 

vlfceS^ ^ ^ coding of the 
vmous decimal figures to be recorded, said 
block comprising [ sixteen electro-mechanical 
of which has four leversmgcot 

52? m C 1? of u whicn is oonnelted a 
diode blocking the reverse current andpre^ 
3 the serie^connection of severe! 

Other features and advantages of th« 



70 



prises: 

*»a £, t ?P ewrit f r A capable of transmhting 
^receivmg signals, with electrical key! 

. °) A computer B for adding and sobstract « 
nng Mid receiving signals; 
r l ™^ „ of electromechanical memories 
^ ° f ^ hich «« n«™bers comprised 

oflw -n^ 7 devke D including a group 
Jff^ZT**? ^ ade ««nre?tubS P 
„Ji£ handling device E which is disolaeed 
to the reference of thTarfckS 



^^ wMKSSSt ^Jpewriter and which frlS^ 
panying drawings which iUustxate IdhS? SS? °? so 35 to m ove only m the case 
ally and by way of an e^e^T^ ^on of withdrawal is pos- 
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allv and hi r uiusnaie scnematic- 

ot . tnL^ 7 ™? of 311 sample only, an 

mertod for storage .and inventory of t£ 
In these drawings: — 



«M- - r "" u<u UA wicnorawal is pos- 

arfde/S J&J" * Wien *e numbeTof 
articles to be withdrawn is less than or equal 
to*e number registered in the memm? 
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Fig. 1 is a sctematical, perspective view , rf * e , "emoty blocks is assigned to 

of a three^ay storeroonTichrf tne d^JST^^ is ^nited by^tteen 

being served by a handling device,™ w2l e^^hamcal relays fed with direct cur- 

as of de control console and the operamT Ses W of ** ^ys C om- 

Fig. 2 is a circuit diagram of an electro- a ' evei ? n , g coa tacts which are 

mechanical memory C: °^ nwunted and mterlinked on a plate mad- of 

aJSt n 18 5 of a display ^T^J^." 1 ** se ^ 38 3 

device D; and 51 J * a ? nmcd <arcm t corresponding to 100 

Fig. 4 is a circuit diagram of the device SZJT? 8h ° Wn * K «- 2 - To prevent the 

rfe^^^^coSS »T 1 ,m. in Jfe^ Section 
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tion. " "° ilo ~ ™ , eacn oi atoresaid reversing contacts. The 
Referring first to Fig. 5 a printer or type- S2^J5*2? t0 I - make P^ble the 
wnter A is connected to a computer B iS SuWl,^ ^ readln |. on four decade- 
its own internal mechanical memo™ ttS ?". bes > ^ recording being effected 
Bm ™ ' R " - ' £ fo^^a^^^^severalS 

The functioning th e installation as a whole 
wfll now be described in more detail 



— * ****-vjuoui.wu xnemorv. 
SZgT? connected to a g^up of 
electromechanical memories C each of which 
corresponds to a particular reference cod? 
The electromechanical memories C arell 
connected to a display device D which is 

T^J° a 4 idling device E and to 
toe typewnter A. 

The overall operation of the system is as 
rollows. The operator types a reference code 
on the typewriter, with the result that the 
electromechanical memory C which corre- 
sponds to that reference code is connected to 
the display device D which displays the 
number stored in that memory C. The opera- 

tor then fTTnpc mir th» c • , 



A. Storage. 
On the control console the operator troes 
m ref ^ ofT aS us 

ZZZf^*- ^ rrferenoe is for example 
formed of two figures making possible to 

SS^ 6 ^ em ° ry JF° up corresponding to an 
absc^sa and an ordinate. If the number of 

greS £1 Xt^^ 120 
composed^ 'a g^^^of Sure? 



»«. -.t, . — .- "ii*"vijr v.. iue opera- 
tor then types out the number of articles to It is Pmi!1 ii, : "VT— ngures. 
be added to or removed from the stock and dunLZ^ t0 OTI1 ceive a dnee- 
depresses the button for addition or sub- SaTe^! Responding to 
traction. The oomputor B then usine i« ^^P""- 

own internal mechanical memory; calculates writobri^f 22? .1 ^ feys of * e type- 

the new number of article and feedsXt ZnfJ^P ? b ° Ut ? e engagement of an equal 

65 number into the eleoromechanical menSry n™ ro le^^ ° f which c °n- 

^ 10 ^ general circuit the memory C 
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corresponding to die reference code typed 
out. 

The operator then types on his typewriter 
the number of the articles to be put into 

5 storage. This numerical value is immediately 
transmitted to the computer, the solenoids of 
which are directly connected to the keys of 
the typewriter. 
Hanks to the tr anslat ing register of the 

10 accounting ma chine, the last figure typed 
gives the number of units in the computer, 
the penultimate figure gives the number of 
tens, etc. Once this has been completed, 
the operator can actuate an electric step-by- 

15 step unit which successively connects the 
various decades of the mechanical memory 
within the computor with the decades of the 
electromechanical memory C Once it has 
completed its scanning cycle, the step-by- 

20 step unit dears the mechanical memory of 
the computor by a pulse exerted on the 
solenoid corresponding to the summing key 
of said machine* The numerical values trans- 
mitted by the typewriter to the computor 

25 then pass from the latter into the electro- 
mechanical memory C corresponding to the 
reference code of the article put in storage, 
the recording into that memory C being 
effected in the following manner: 

30 When the step-by-step unit has connected 
the decade element of the mechanical memory 
of the computor with that of the electro- 
mechanical memory, an electric pulse is fed 
to the circuit thus established. The coder 

35 with diodes illustrated in Fig. 2 then brings 
about the engagement, in function of the 
figure held in the mechanical memory of the 
computor, of one or several relays coupled 
with the decade tubes and with the type- 

40 writer. 

In this manner, the first four numbers each 
actuate a relay, namely: 
the number 1, the relay M! by the circuit 1 — 1 
the number 2, the relay Mt by the circuit 2 — 2 
45 the number 3, the relay by the circuit 3 — 3 
the number 4, the relay M x by the circuit 4 — 4 

Each of the numbers 5, 6, 7 and 9 actuates 
two relays, namely: 

the number 5, the relay Mi by the circuit 
50 5—51—1 and 

the relay M a by the circuit 5 — 52—2 
the number 6, the relay M l by the circuit 

6— 61—1 and 

the relay Mj by the circuit 6—63—3 
55 the number 7, the relay by the circuit 

7— 72-2 and 

the relay M 4 by the circuit 7—74 — 4 
the number 9. the relay M, by the circuit 

9—93—3 and 
60 the relay M 4 by the circuit 9 — 94 — 4 
Alone the number 8 actuates three relays, 
namely: 

the relay Ma by the circuit 8—82—2 
the relay Ms by the circuit 8—83—3 



tile relay M* by the circuit 8 — 84 — 4. 45 
The number "0" corresponds to the rest 
position of all relays, whereas for all other 
values these relays are maintained in transfer 
position by their self-feed contacts. 

B. Lecture of the memory. 70 
By singly typing out the code of the article 
the quantity in stock of which is to be 
determined, at all times, the values found 
for the units, tens, hundreds and thousands 
by the step-by-step unit can be read off the 75 
illuminated decade-counter tubes; it is also 
possible to type these directly on the type- 
writer, by which means a daily inventory 
can be kept and the stock renewed in good 
time. 80 

The reading off the illuminated decade- 
counter tubes is effected by the closure of 
the relays defining the reference code of the 
article. 

The contacts 10 and 1 (Fig. 3) being closed, 85 
the circuits corresponding to the different 
numbers are completed in the following 
manner for display in clear on the decade- 
counter tubes or for transmission to the 
solenoids of the typewriter: 90 
The digit 1 : In this case, as already indi- 
cated, the relay Mj is closed and there is 
formed the circuit 14 — 34 — 54 — 406, 
the relays defining the reference code of the 
decade tube. 95 
The digit 2 : In this case, the relay Me is 
closed and there is formed the circuit 
14, 34, 306, 403, leading to the terminal 
"2" of the decade tube. 
The digit 3: For this digit, the relay M t 100 
closes, establishing the circuit 14, 34, 
54, 204, 401, leading to the terminal 
3 " of the decade tube. 
The digit 4: The relay M* closes, estab- 
lishing for this digit the circuit 14, 34, 105 
54, 104, 201, 303 leading to the terminal 
"4" of the decade tube. 
The digit 5: Two relays dose for this 
digit, namely the relays Mi and Me, 
establishing the circuit 14, 34, 54, 203, 110 
306, 404 leading to the terminal "5" 
of the decade tube. 
The Digit 6: As in the case of the digit 5, 
this digit causes two relays to close, 
namely the relays Mj and M 3 , which 115 
then establish the circuit 14, 34, 54, 204, 
402, leading to the. terminal " 6 " of the 
decade tube. 
The digit 7: Two relays are likewise 
actuated for this digit, namely the relays 120 
M a and M 4 , establishing the circuit 14, 
34, 54, 104, 201, 304 leading to the 
terminal " 7 " of the decade tube. 
The digit 8 : As already stated, three relays 
are closed for this digit, namely Ma, M 3 125 
and M^ which establish the circuit 14, 
34, 54, 104, 202, 302, thus energizing 
the terminal " 8 " of the decade tube. 



The digit 9: This digit close two .relays, 
namely Al, and M«, whereby the circuit 
14, 34, 54, 104, 202, 301 is established, 
leading to the terminal "9" of the 
5 decade tnbe. 

The result is clearly readable on the decade 
counter tubes T m T w T d and T„ connected 
to the memory C concerned However, each 
of the terminals 1, 0, 5, 2, 6, 3, 7, 4, 8, 9 
iu or the decade counter tubes can also be elec- 
trically connected with the solenoids of the 
typewriter, which can also bring about the 
automatic typing-out--after closing of the 
csorresponding relay "IMF 5 Kg. 4— of the 
15 value appearing on the corresponding decade 
tube. 



C. Withdrawal of items. 
When the operator has typed the reference 
code of the article to be withdrawn from 
20 stock, lie has simultaneously selected the 
electro-mechanical memory C assigned thereto 
This causes th e rramber held within that 
memory G to be displayed immediately on 
the decade-counter tube and starts up the 
25 electric step-by-step unit which relays this 
fwmber, decade by decade, to the computer: 
Fig. 2 shows the four contacts S„ S„ S tt 
controlling the memory-selection relay for die 
thousands, hundreds, tens arid units. 
30 The operator then composes on the type- 
writer the number of articles <to be with- 
drawn from storage, the information fed by 
the typewriter beng transmitted to the com- 
puter associated therewith which subtracts this 
35 number from the number held in stock and 
records the. result in its internal mechanical 
memory. 

The electromechanical memory C is reset 
to zero at the end of the operation by means 
40 of an erasing contact E which cuts the auto- 
matic feed of the relays the coils of which 
then cease to be energized and fell into the 
open position. 

The electric step-by-step unit transmits to 

45 the electromechanical memory C, decade by 
decade, the value of the remained held in 
the mechanical memory C. Two possibilities 
arise. The remainder is positive or zero and 
the withdrawal is possible or the remainder 

50 is negative which means that the number of 
articles to be withdrawn is greater than the 
number in stock. The computer then estab- 
lishes a contact winch illuminates a " sign 
to one side of the decade counter tubes, pre- 

55 vents the erasure of the electromechanical 
memory C and locks the handling device E 
The actuation of a " cancellation " key makes 
possible the erasure of the mechanical memory 
of the computer B, so that a new operation 

60 of withdrawal may be effected. 



to be stored or withdrawn from storage, where 
the text of the name and the reference code 65 
in question are clearly typed on the type- 
writer, the automatic searching and withdraw! 
cycles of the container bearing the reference 
selected are initiated immediately. 
The cycle is as follows:— 70 
The recording of the reference of the article, 
while selecting the memory C assigned to said 
oracle for inventory purposes, has also selected 
the contacts defining the co-ordinates of the 
container within the storage bay. One of these 75 
contacts defines the abscisse of the container 
in relation to the unloading or loading posi- 
tion taken as origin. The second contact 
defines the ordinate of the container in rela- 
tion to the ground level taken as origin, i.e. 80 
the serial number of the horizontal row in 
which the container is located. 

As soon as the inscription of the designa- 
tion of the article has begun, the handling 
device E is displaced horizontally and ver- 85 
tically as a function of its actual co-ordinates 
and of the co-ordinates of the container hold- 
ing the category of articles selected. 
Three cases are possible: 

a) The h a ndling device E has previously 90 
replaced a container into the horizontal row 
wherein the container now to be withdrawn 

is located. It then will move sideways only 
until it reaches the point corresponding to 
the abscissa of the container selected. 95 

b) The handling device E has previously 
replaced a container the ordinate of which 
is the same as of the container now to be 
withdrawn. In this case, it will move in 
vertical direction only. J00 

c) The handling device E is at any given 
position. Its handling platform then moves 
simultaneously along a horizontal and a ver- 
tical axis until it reaches the point corre- 

10 ^ co-ordinates of the container 105 
selected. The handling device then removes 
the container to the manual position where 
it can be loaded or unloaded and, once this 
has been completed, returns the container to 
its place, whereafter it is ready to execute 110 
another operation. 



D. Handling. 
As already stated, as soon as the operator 
has typed the reference code of <&e article 



E Inventory. 
The installation according to the invention 
makes it possible, thanks to its memories Q 
to effect very rapidly the inventory of the 115 
existing stock and to transcribe this inven- 
tory to the typewriter article by article, the 
reading of the memories being carried out 
reference by reference, where the terminals 
of the decade-counter tubes are connected by 120 
the intermediary of the contacts "IMP" 
4 to the solenoids of the typewriter. 
There is obtained in this manner an up-tcn 
date inventory of the existing stock within 
a very short time. j^S 

This inventory is effected in the following 
manner: 
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The actuation of the " inventory " key starts 
up an electrical step-by-step unit which con- 
nects the memory C of a first article to the 
decade counter tubes and the solenoids of 
5 the typ e writer. At this instant, a second step- 
by-step unit scans, letter by letter, the text 
corresponding to the name of the first article. 
This text is formed with the aid of the con- 
nections linking each position of the step- 
10 by-step unit. This step-by-step unit men 
scans the electro-mechanical memory C of the 
articles concerned decade by decade. 

The information collected by this scanning 
of the memory unit is fed to the numerical 
15 solenoids of the printer. When the informa- 
tion concerning the articles in stock has been 
transcribed in the typewriter, the first step- 
by-step reference unit connects up the memory 
C of the second article to be inventoried. 
20 These operations succeed each other 
identically until the last article has been inven- 
toried at which instant there is available on 
the typew r i ter a record describing the exact 
state of the stock in hand 
25 By feeding the informations contained in 
this inventory (which may be established in 
the form of punched tape) to a programming 
device instructed to prepare orders for the 
parts concerned when a certain " stock level 99 
30 has been passed, requisition cards can be 
made out directly. 

The embodiment of the invention as 
described and illustrated herein was pre- 
sented by way of a non-limiting example only 
35 and diverse modifications thereof are possible 
without departing from the invention. 

Thus, for example, the coding of the con- 
tainers has been described as effected with 
reference to two co-ordinates only, for the 
40 sake of simplicity. It would cf course be 
possible to effect the coding with reference 
to three co-ordinates and even by sections, 
since the storeroom could be divided into sec- 
tions each having a handling device dis- 
45 charging the containers on to a conveyor belt 
which would carry them to a handling station 
located near the operator. 

S imilar ly, the binary coding device has been 
described with reference to the case of the 
50 numeral value 9999. It is evident that in 
the case where a number of articles greater 
than this figure the device could be modified 
and its system of relays extended in other 
directions. 

55 Instead of using the electromechanical 
memories of the type herein described, it 
would be equally possible/to incorporate mag- 
netic memory units exploited by electronic 
means which, for an equal volume cf space, 

60 would have a much greater storage capacity. 

WHAT WE CLAIM IS: — 

1. A method for the automatic withdrawal, 
storage and inventory of articles held in con- 
tainers occupying in a store positions pre- 



determined by the reference to the article 65 
which they contain, characterised therein that 
it consists in indexing by categories the 
articles to be stored, assigning to each article 
reference a storage container, coding each 
container according to two or three co- 70 
ordinates in function of the total number of 
containers to be stored in a storeroom having 
one or several bays of a predetermined 
capacity, associating with each article refer- 
ence a memory unit recording, by the inter- 75 
mediary of a computer capable of receiving 
and transmitting signals , the incoming and 
outgoing quantities of said articles typed on a 
typewriter likewise capable of receiving and 
transmitting signals, feeding in each case the 80 
value of the quantity in stock to a group of 
four illuminated decade-counter tubes for 
dearly displaying to the operator the number 
of available articles and initiating the action, 
for the purpose of storing or withdrawing 85 
said article from storage, of a handling device 
moving according to the coded co-ordinates 
assigned to the container holding the article 
concerned. 

2. An installation for carrying out the 90 
method according to Claim 1, characterised 
therein that it comprises a typewriter capable 
of receiving and transmitting signals linked 
with an electrical accounting machine like- 
wise capable of transmitting and receiving 95 
signals which is associated for each article 
with a memory device indicating the incom- 
ing and outgoing quantities of the correspond- 
ing indexed article, said device transmitting 
its indications to a display system comprising 100 
decade-counter tubes and/or to the solenoids 
of typewriter or to the solenoids of die com- 
puter and supplying, when the operation of 
either withdraw (positive stock) or storage 
(incompletely filled container) is possible, a 105 
pulse initiating the displacement of the 
handling device which fetches the desired 
container for effecting the withdrawal or the ; 
storage of one or several articles and then 
returns said container to its initial position 110 
within the storeroom. 

3. An installation according to Claim 2, 
characterised therein that it includes a block- 
ing device which, when the container of an 
article to be withdrawn is empty, blocks the 115 
handling device and supplies a visual signal. 

4. An installation according to Claim 2 
or Claim 3, characterised therein that each 
memory unit assigned to a given article is 
associated with a diode system making pos- 120 
sible the binary coding of the decimal num- 
bers to be recorded, said memory unit com- 
prising sixteen electro-mechanical relays each 
provided with four inversing contacts to each 

of which there is connected a diode blocking 125 
the reverse current and preventing the series- 
connection of several circuits. 

5. An installation according to one or more 
of the Claims 2 to 4, characterised therein 
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that it comprises a handling device controlled 
by tte Tiiemory dnhs-artd: foactroaimg only 
when • the* operation of withdrawal recorded 
by tbk macmBe is possSde. 

G~ A ngafaod of and an installation for the 
"autamatisr withdrawal, storage and inventory 
of articles in containers occupying predeter- 
mined positions in a store substantially as 



hereinbefore described with reference to the 
accompanying drawings. - - 

GEE & CQ., 
Chartered Patent Agents, 
51—52, Chancery Lane, London, W.C.2, and 
22, Whnsfriargate, Hull, 
Agents for the Applicants. 
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